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* LY5=LY5ine， Met=Metbionine， Thr=Tbreonine， 1501= 1soleucine， Leu==LeuCIne， 
Phe= Phenylalanine， Val= Valine， Try:::Tryptophan 
柿 本報告の要旨は昭和34年度第4回必須アミノ酸研究委員会，第14四日本栄養食糧学会総会，第18回必
須アミノ酸研究委員会，ならびに第18回家政学会関西支部会において発表した。
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実 験 方 法
1 試験食




Table 1. The menu for rice diet如 degg + milk diet， and their nutritionaI values 
Rice diet Egg + miIk diet 
Menu Foods Menu Foods 
①Steamed rice Rice 笈児ほ ① S&pomniglk e-ωke Corn starch 110宮
②Sauted vegetables Onion 50 Egg 50 
Cabbage 50 Shortning 6 
岨時岬 Carrot 10 Sugar 58 
句晶f 同 Shortning 5 Powdered 
18 
Seasoning skim-milk: 同
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① Pila{ Rice 2∞ ① S&pomniglk e-cake Corn starch 110 
Carrot 却 Egg 50 
OnioD 50 5hortnIDg b 
5hortDing 15 5uger 58 
② Vegetable 5aJad Cabbage 30 Powdered 18 
孟ーヨ弘同~ Carrot 10 skim-milk 
Apple 50 宴IVegetabJe salad Cabbage 30 
Oil 5 Carrot 10 
5easoning Apple 50 
5alt Oil 5 
5easoning 
5a1t 
① Pila{ Rice 2∞ a 5ponge-cake Corn starth 110 
Carrot 20 & millt Egg 50 
Onion 50 5hortning 6 
U‘与=白色‘ 3' 
5hortning 15 5ugar 58 
5aJt 2 Powdered skim- 18 
② Vegetable soup Cabbage 50 
milk 
5alt 





‘回' ① Fruit punch Ager-ager 21 ① Fruit punch Ager伊ager 2 
-‘・ー・ 5uger 5uger 20 
ドg Canned (ruits Canned fruits 60 
3 
Protein 12g， Fat 4Qg Protein 42g Fat 42g， 
Calories 2580 CaJ Calories 2640 Cal 









・ Calculated value 
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Table 3. The menu for low-N diet，and its nutritional value 
Meou Fo叫s 戸函可 Nutritional VaJue 
!① Uiro (5teamed pudding) Corn starch 1α)g 
5ugar 70 
Oi1 5 




③ Black tea Tea Jeaf 2 
50gar 10 
③ Fruit. Pear 80 
① Fried oir。 Corn starch 110 
(Friωpudding) Salt 4 
Oil 22 Protein 4.6 g 
(2) 5tewed appJe Apple 70 Fat 42 g 
dヨ 5ugar 35 
u g Cabbage 30 Calories 2“おCal-= 3 ③ Vegetable sald Cucumber 30 
Venigar 
5alt 
!④ Black tea Sugar 20 
① Uiro Corn starch 120 
Sugar 85 
Oil 5 
与4 ② 5autωvegetables Onion 60 
En =a Cabbage 30 
Oil 5 
@ Vegetable & fruit saJd Cucumber 30 
I (1) Bla山 ea Apple 20 Sugar 20 
Table 4. Essentia! amino acid intake from the test diets 
Amino acids mg!day 
he I Val I Tη 
Low N diet 
Rice diet 
:Egg + miJk diet 
1，9∞ 2，4∞ 








米.~p牛乳食試験においては健康君主成人男子 (21-31才) 3名 (内2名学生，1名研究室員)低
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調理食品は試料を均等に磨砕し， その1部をとり，既報η の米について行っ?と方法に準じ，2N 
HClで1200C，9時間加水分解して検液とした。
糞は保存瓶中の塩酸懸濁液4g(糞19相当量)をとり， 3NHCl6ml :を加え， 120
0C 6時間水解





とれら各検液についてのアミノ酸の定量は， Isol， Leu， Valには L.aTabinosus 17-5を











率が56-64~杉で最も劣るとと，また米食の Thr， Isol， Leu， Phe， Valゑどの吸収率が一般に卵
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Table 5. Amino acids in ieces on differe:nt diets (mg/day) 
Dietary period Subjects Lys Met Thr Is01 Leu Pbe Va1 
T.M. 
3S田a凋3031l1l;4M04圃M0  3 
3:切 440 720 440 6ぬ
Rice diet T.S. 440 5回 8拘 5ω 7<(0 
Oct. 7-10. 1959 
S.Y. 4∞ 520 8∞ 470 7ぬ
Average 40D 割削 制掬 490 1110 
T.M. 450 420 420 510 780 530 630 
Rice diet+Lys T.S. 4∞ 370 3ω 4“】 730 410 570 
Nov. 11-14.ゆ59 S.Y. 420 350 
3印 410 710 4ぬ 770 
Average 420 318 3鈎 4&0 140 4&0 H・
T.M. 370 410 制岨|引330 520 Rice diet+Thr T.S. 3ω 420 3拘 3旬 3的 510 
Dec. 9-12. 1959 S.Y. 350 380 370 I 420 
310 4~拘D
Average 3&0 400 330 510 
T.M. 4ω 130 2釦 250 3曲 笈)() 350 
Egg+miJk diet T.S. 470 1:ぬ 280 280 3旬 240 430 
Oct. 28・31. 1959 S.Y. 480 110 一
2iO 240 370 210 3ω 
Average 410 120 280 260 310 220 3・0
T.M. 430 160 410 330 530 290 420 
Egg + miJk diet T.S. 470 150 360 改め 490 250 370 
+Lys， 
Nov. 25・28 1959 
S.Y. 3如 130 430 290 450 240 370 
Average 430 1切 400 310 490 2ω 390 
T.M. 440 120 310 330 470 260 340 
Egg + milk diet T.S. 480 120 350 ~ 510 260 お0
+Thr S.Y. 5問 140 370 380 520 280 4α〉Jan. 10-13， 1960 一 一
Average 初日 130 348 360 切自 210 
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(~拙トFeca1 excretion ~ ~ ¥ 
X1α)) 1ntake ^ "^ ' J 
310 
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T.M. 82 57 87 74 75 83 78 
T.S. 82 56 87 78 79 81 79 
Rice diet+Tbr S.y. 83 60 88 75 78 84 80 
一 一 一 一
Average " 別 87 7& 77 13 79 
T.M. 85 85 81 87 90 87 83 
T.S. 85 85 81 85 89 84 80 
Egg + milk diet S.y. 85 88 82 87 90 86 83 
一 一
Average 85 87 81 18 90 15 12 
T.M. 92 
82 1!177?3 16
83 85 81 80 
T.S. 92 83 84 86 83 82 
Egg+miJk diet+Lys S.y. 93 85 85 88 84 82 
Average 92 83 84 甑 13 11 
T.M. 86 87 拘
w.・031 1  828泌768 1t8u 32
84 
T.S. 85 87 88 82 
Egg+milk diet+Tbr s.y. 81 84 88 81 
Avarage 84 15 " 82 
牛乳食のそれよ りも後分低い傾向にあるととが目立っている。
また 1日3gも摂取した Lysや Thrの大部分は一応吸収または分解されたもののようである。
2. 低N食期における糞中アミ ノ酸
笑験方法の試験会の項， Table 3にしめしたような，コーンスターチと治，野菜， 果物から成る






Table 7. Amino acids in faces On Jow-N diet 
Amino acids mg/day 
、副・u曲同9 5ubjects N in feces g/day Lys I Met I Thr I Isol I Leu I Pbe I VaI
炉国司 T.M. 0.50 l∞ 68 87 
一一
5.S. 0.92 134 I 42 80 I 140 140 88 86 
Average 124 40 
MY6S崎O EU酒信0 '31 e泊却: I~ 施572 0 87 AllUno acid intake froIl low-N diet il 170 ω 170 
(1) -Amino acid in faces 46 20 83 
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Tab1e B. Amioo acid intakes and their excretion in feces of low-N diet 
reported by Watts et aI (mg/day) 
Lys I Met I Thr I 1501 I Leu I Phe I VaI I Tη
Amino acids in feces 改)6 93 305 243 328 169 296 (average) 
Amino acids intake 201 34 158 172 217 l明 185 31 I et al 
Intake-Fecal excretion -1お -59 -147 -71 -111 -60 -111 
Amino acids in feces 
293 87 236 226 292 180 254 (average) 
Amino acids intake 165 52 14 108 236 113 152 28 I et al 











Tab1e 9. Availability of amino acid in tbe test diets 
I Lys I Met I Tbr I Iso1 I ¥Leu I Pbe I VaI
.司‘曾. 
Intake from rice diet- 1，830 Intake from low-N diet mg 890 1.360 1.530 3.370 1.740 2.230 
-Eu 凶9
Fecal excretion.rice diet period 206 320 321 378 -Fecal excretion. low-N diet mg 683 412 613 
Abailability* % 89 64 76 75 80 76 73 
叫-・49 IEtake from m e舘loand milk diet 
常3 -Intake from low-N diet mg 2.930 830 1.360 1.730 3，270 1.350 1.930 
『晶
a Fecal excretioo.e宮gand milk diet 346 83 201 
+ -Fecal excretiol. low-N diet mg 
132 253 139 293 
凶器 Abai1ablityホ % 88 旬 85 92 92 90 85 
fFeca1 excretion. FecaI excretio且.¥
• (Iot山 f抑 制似-Iot配 fromlow-N diet)一tt~~.tdi;t抑制一low-N阿叫 んl∞
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Figure 1. The patterns of urinary excretion of lysIne 
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77 I 5.2 
63 I 4.1 
71 I 4.6 
50 I 6.7 
66 I 5.2 
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Table 11. Percentages urinary excretion of amino acids，ingesting different diets 96 
Dietary period Subjects Met Thr 1501 Leu 
T.M. 3.6 0.5 1.9 0.3 0.4 1.1 1.1 
T.S. 4.7 0.4 2.1 0.5 0.5 0.9 1.1 
:Rice diet S.y. 2.2 0.4 1.5 0.3 0.4 0.8 0.8 
、 一
Average 2.1 0.5 1.8 0.4 0.4 0.6 1.0 
T.M. 
24I1 83431il iE，-A 59y 02 1 l00圃-34 1 l10C・L7 8 0.4 T.S. ).6 0.5 0.8 Rice diet+LY5 S.y. 1.3 0.2 0.5 
一
Average 1.1 。.3 0.5 
T.M. 
12.4 038
0.6 ).8 0.3 0.4 0.7 0.7 
T.S. 0.5 2.5 0.4 0.4 0.6 0.7 
Rice dite+ Thr S.y. 0.5 ).7 0.3 0.3 0.8 0.7 
一Average 0.6 2.0 0.3 0.4 0.1 0.1 
T.M. 2.7 I 0.5 0.4 0.5 1.2 0.9 
T.S. 2.4 I 0.5 2.3 0.5 0.4 0.9 0.8 
Egg+milk diet S.y. τ司17 1.9 0.3 0.4 0.9 0.7 Average 2.1 0.4 0.4 1.0 0.8 
T.M. 
1l tI 2lji832 I1 4 4 
2.1 0.2 0.3 0.9 0.6 
T.S. 2.4 0.3 0.4 0.7 0.6 
"Egg+milk diet+Lys S.y. 1.9 0.2 0.3 0.7 0.6 
Average 2.1 0.2 0.3 0.1 0.6 
T.M. 
22503l 1 1 1 06 
1.7 
04 1 l00O・，.54 3 ).2 0.7 T.S. 0.5 2.2 0.3 0.9 0.5 Egg+mi1k diet+Tbr S.y. 0.5 1.6 0.3 0.9 0.5 
Average 0.5 1.8 0.3 1.0 0.6 
Table 12. Average urinary excretion of amino acid on different diets 
Urinary Amino acid5 in urin mg/day 
N/day 
g Lys Met Thr I Iso1 Leu I Phe I Val 
2.17 46 3.7 18 3.7 7.7 
Low-N diet 
3.45 38 3.7 17 3.4 8.0 6.1 7.2 
Average 2.81 42 3.7 18 3.6 7.5 
Rice diet Average 5.0 56 4.3 27 6.1 16 18 24 
Egg+milk diet Average 5.1 73 4.6 32 7.3 15 15 16 
ょうで，米食，卵牛乳食の区別主主しまた 1日3gのアミノ酸投与期の別扱く，何れの期においても
各アミノ酸の排池量は摂取量の 0.2-3.4%と言う僅かにすぎず，多量に摂取された Lysゃ Thr
がどのよう君主運命をたどるかについては将来に残された興味ある問題でるる。
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SUMMARY 
The biological availability of the 7 essential amino acids except tryptophan in 
the rice diet and the egg+milk diet to human subjects was sudied. The nutri-
tional values for the both diets were 42 g of protein， 40-42g of fat， and 2580-
2640 Cal per day. The diet was ingested to 3 healthy men for 5 days. Fecal 
and urinary N and the amino acids for the latter part .of three days were 
analyzed. 
It was observed that the apparent abailability of methionine in the rice diet 
was lowest showing 56-64%. The apparent availabiliti倍 ofthreonine， isoleucine， 
leucine， phenylalanine， and valine ex cept lysine in the rice diet were lower 
than those in the egg+milk diet. 
Three grams of r.-1ysine HCl or DL-threonine ingested with the rice diet and 
with the egg+milk diet were appeared to be mostly absorbed and did not 
much excrete in the urin. 
The average values for the availability of amino acids in the rice diet and the 
egg+milk diet were also calculated， since fecal and urinary excretions of the 
amino acids on a low-N diet σ{ 0.7 gjday， 42g fat， and 2600 Cal) were studied 
for 2 healthy men. The data obtained were not dig different from the apparent 
availability above mentioned. The average availability for methionine in the 
rice diet was 64~杉， those for the rest of five amino acids except lysine showed 
73-80%， but the availabilites of the 7 essentiel amino acids in the egg+milk 
diet were fairly higher indicating 85-92~杉.
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